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Abstract

Three-dimensional scanning technology (3D scanning technology) has been widely applied in
various fields, such as the automotive industry, medicine, the entertainment industry, architecture,
cultural heritage, and so on. Because the shape of a certain cultural heritage item existed in a specific
space and time, it can be scanned, and its 3D data may be collected and stored as a 3D model through
3D scanning technology with no need to make contact with the cultural heritage item. However, there
are many kinds of commercial devices which can be utilized to perform 3D data acquisition and create
3D models. When 3D scanning technology is applied to different aspects of cultural heritage, such as
conservation, restoration, exhibition, and education, the requirements of 3D modeling are different.

This paper performed a preliminary study on 3D scanning technology (Comprising Lidar,
Structured Light 3D Scanner, Handheld Laser Scanner, Micro 3D scanner) with different levels of
resolution and accuracy used to perform different kinds of cultural heritage tasks. The technology’s
limitations were also discussed. It is expected that the outcome of this study will be helpful for
amateurs seeking to perform 3D scans of cultural heritage items.

Keywords: 3D Scanning, Cultural Heritage, Resolution, Accuracy



s =
— a5

E e T A B e Sl A A R
BLFE AR A 5 10 BEL (0 B AR 3 sl IR B IR AR
HEBE S - @S2 EA ML
B A DU A A A € i RH B B i A
INLARC 8% - Bl =5 AEB% ol da i i <5 A AC
ke WEAT EERUTR S 0 BRI HMESUEE
7 (ISR ~ ik /WA E) BReE
FERIARCERELER 17 © 2R - FRFIAY TS
B E R AR IR - HERMLIZK

(mm) BHOK (wm) FJRTERET
PRSI - AT SOV & R = Ak
\LHERISCR - BIAN DR g o 7 S S B
g bJ7 - Bkl e EEREEM LT (F
H LR S BB TAIE &
RHE LSRN FR S ~ BRI ARy
2 TR PRV & B S 3% T (1 R e T
JCHES ~ NP ARG RS
AR o IIE > R AR - A
MR AN AR UEEEE B =
VAL BE Y/ I E =R SR EL L Sl
A ST S BRI L DU 2 [R] B i
[ 1 A (i 520 0 2 (L B B - 2SR
H5F ] 7 A 1 25 L B HRBEE E R RS AN AT
W - RIEAE R @RS T 3 AT RER
MELEk s L& EI3DIERERN S B A ST
PRIF TIE AR S IRTTIRZ — »

il =& e £ s plr BB TSR AU B e
LA 3DIFHI T 2 #85 H f o -
FEREMRIE 2 1852, > (3D Rl Al /£ R KT
Ly QIR UL TR EC R A 1S T B
Ak B R RSB E 2 R YL
RE » L EERZRNETR L
BI3DIR A - M b SUEEERSF L
E N B E 50 B e 90 18 15 SO S B R ) 2

SDiRmE IR L EEZ ERAEET

R A AR YEMER3DRE AL - SR EER
EACE E R LIEH Z RS 220 ~ I
] ~ #EE BT INIIERHRE TR 28t
L TR AR I 53 5 50 R T T B G HE T
B AAL3DIRAL » DUHREAE A FRAE I
HEITIROSTE TR ©

TEE Al 771 > BR 7 & FHLLE H
BLAERE LB E3DMm G e b - W IE
A A& 7E 30 2 B 3 Bk B 1l 2
fEH 2 & (photogrammetry ) 71y

(Reznicek and Pavelka, 2008; Karauguz,
et al., 2009; Remondino, 2011; Schaich,
2013; Koutsoudis et al., 2013; Chane, et
al., 2013) - il & F 22 e LUE g
AT 55 BT R RRAE 25 18 A [RT ) 745 155 380 3
Yrsalese - B RS EEE  i R
s AL 2RI Y 2 3D o [ E
B B W BBy B3 T S RS 3D
MR L BRI R LR & > 20 i
PIRERE ~ BREDEIR ~ FRAE ~ A
BBl DL e B aRss Fre (58 FH 0 B B s
17155 (Schaich, 2013; Koutsoudis et al.,
2013) > (1A B A 26 2 i I gk ] 1
SFRFHY) 2 3DREAY » Fip DIAE A SCH G R
W E AR A ST B TR > H 3D I B 5 R
B o B E W > B E T2 SR AR
A2 FHREZ VB AT BRE ( Guarnieri,
et al., 2004; Kadobayashi, et al., 2004;
Remondino, 2011; Radosevic, 2010;
Koutsoudis et al., 2013) ©

SR » Ak S5 BAAEAE F 3D ARt (A T
AL E E3DIF G - H AT & 23D
FAAEEE S - BRI R AEHEA
AR 8 TR 7 oK% 15 0 & (1 3D far i £
iy B ) 31T 3 D i L B M) @ e B R

65



66

YL EERGET /2013 /55 _+/\HA / BE63-78

B LAEZ— » MO SCE RS A A ity
LGRS 2 B3 DI Bl (Rt
HOCE ~ R > AR B
3DFEH M ) FEF R SCAL & E & H AR
30 P B PR AP AT PR o BIEE S
Fit 3 -2 P9 75 RE B8 HE TR I B pl I S SR Y 7
TE N B RS HEST L E 3D R LAE R
2% 5Ok A E A IEH
PRET % T 3 D it £ [ BE DL R 34 1 18 i) 56
Bl .2 FE TG TE - [T 5 2 2% BH 3 D fift 4
JEUBR DU B 3 — 25 1B R 5 B T Al
e AR A BB A A T2 R A
SCE o Gl SEE AL E EERE (English
Heritage ) 2201 14FEFTHREI3D Laser
Scanning for Heritage (second edition) *
BIM Task Group Fiifi##ZClient Guide
to 3D Scanning and Data Capture Ll
CIPAJR20 114 HifR Z CIPA Heritage
Documentation ° [l EE 2] W] {E 44 & 14
z5all N #ERE S PRIIPDFRE - RS BEEE
H—EHIEE) -

HATBISNE A2 Him LB ER
R B Z G TR 3DIHRR A F] > a8k
7% 152 (Digital Archaeology > #g4L :
www.digital-archaeology.com) ~ H[H[1]
3DF EHEEEr (3D Archaeological Society *
#41k - www.3darchaeology.co.uk) HZAR
3DNetworkJapan (#gil : www.3dnet-j.
com) (BREFEE > 2013) > BAHHEIINE
SO EFEEE C % 5 I — s 5T
> FCRASE RS SRR A AR BR B 52N B S
HRRIER 225 (MER > 2004 : B
A#k > 2004 : BREEAE - 2005 ¢ BAELR
2006 : AKJEHE > 2007 : ZEFENR - 2007
ZHE 2] 2007 ¢ I > 2008 ¢ EHE
{& > 2009 : MEHE - 2009 : EFRKE

A 02010 ; APBEHEELIRZEFL » 2010 ; P&
4z 0 2010 ¢ FEEIE > 2010 ¢ FEEKE
A 02011 ¢ EEH) > 2011 : B EEA
2012 : 2T 5 2012 : B ETHE > 20125
@RRER - 2012+ R > 2013 5
B > 2013) -

AREH

HMEILE

SHiEE

HETIR

Y- eE

AB1. EEERTERBIIDRIAY S TFE
Bl o
Figure 1. The application of 3D scanning
technology for cultural heritage.
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Figure 2. The schematic diagram of triangle
mesh.
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Figure 3. The schematic diagram of point cloud.
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Figure 4. The schematic diagram revealing the characteristic of the resolution variation relating to the
measuring distance in LIDAR 3D scanning system.
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Figure 5. Hand-held laser scanner.
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Figure 6. Structured light scanner.
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Figure 7. Tradational microscope image.
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